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(57) A wireless communication apparatus, a wire- 
less communication system adopting the same and a 
communication method thereof are provided. In the 
wireless communication system, a slave device trans- 
mits a predetermined priority to the master device, and 
a master device receives the predetermined priority 
from the slave device, and determines and assigns the 



slave device with a priority considering the predeter- 
mined priority. According to the wireless communication 
apparatus, the wireless communication system adopt- 
ing the same and the communication method thereof, a 
suitable transmission rate is assigned to the slave de- 
vice : not uniformly, but according to the need of the slave 
device, so that assigning of an excessive or insufficient 
transmission rate can be prevented. 
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Description 

[0001] The present invention relates to a wireless 
communication apparatus, a wireless communication 
system adopting the same and a communication meth- 5 
od thereof, and more particularly., to a wireless commu- 
nication apparatus for variably allocating the transmis- 
sion rate to slave devices according to service features 
of the slave devices, a wireless communication system 
adopting the same and a communication method there- 
of.. 

[0002] Bluetooth is a communication technology that 
allows transmission of information such as audio or vid- 
eo data with the velocity of up to 1 Mbps at a distance of 
10 to 100m. 

[0003] A Bluetooth apparatus performs a mutual com- 
munication according to a Bluetooth communication, 
and constructs a link state in which communication is 
enabled through operations such as inquiry, inquiry 
scan, page, page scan., etc. During these processes, it 
is determined which device is a master device and which 
devices are slave devices. At least one slave device is 
linked to one master device to form a network called a 
Piconet. 

[0004] The master and slave devices perform a bi-di- 
rectional communication via TDD (Time Division Du- 
plex). 

[0005] According to a current Bluetooth communica- 
tion, one master device in the Piconet can link seven 
slave devices in the active state to perform mutual com- 
munication. 

[0006] The master device polls the slave device in an 
even-numbered slot, while the slave devices polled by 
the master device transmit data to the master in an odd- 
numbered slot. If the slaves are not polled by the master 
device, the slaves cannot transmit data. 
[0007] In the current Bluetooth communication, a 
round robin polling method is mainly used, which allows 
equal data transmission opportunity to each of the slave 
devices. 

[0008] The master device sends a packet to the slave 
device in an even-numbered slot (0, 2, 4, — ) for polling. 
Here, the polling packet occupies one (1), three (3) or 
five (5) of the even-numbered slots (0, 2, 4, •••). The poll- 
ing packet is transmitted to allow data communication 
according to the order set for the slaves that maintain 
the link to the master device. 

[0009] The slave devices polled by the master device 
send a packet to the master device in an odd-numbered 
slot (1 , 3, 5, -••). The packets occupy one (1 ), three (3) 
or five (5) of the odd-numbered slots. 
[0010] Since the current Bluetooth communication 
uses the round robin polling method, the master device 
respectively polls all the slaves in the Piconet one by 
one. 

[0011) Figure 1 shows timings of operations of master 
and slave devices in a general Bluetooth communica- 
tion system. 



[0012] As shown in Figure 1 , the master device first 
polls a slave device 1 in an M1 transmission slot. The 
slave device 1 in an active mode confirms that the data 
transmitted from the master device is addressed to the 
slave device 1 , and transmits the data to the master de- 
vice in an S1 transmission slot that is assigned after a 
master transmission section. 

[0013] Likewise, the master device sequentially polls 
the slave devices 2 and 3 at a certain slot interval. 
[0014] Then, the slave devices 2 and 3 sequentially 
transmit data to the master device at a certain slot inter- 
val according to the order of polling of the master device 
in S2 and S3 transmission slot sections. 
[0015] According to the above-described polling of 
the master device, the frequency of the polling to each 
of the slave devices by the master device is balanced 
so that the transmission rate can be assigned to all of 
the slave devices uniformly. 

[0016] However, considering the fact that the volume 
of transmitted data varies depending on the type of serv- 
ice being provided, the transmission efficiency cannot 
be guaranteed by the current Bluetooth communication, 
since all the slave devices are assigned with the uniform 
transmission rate regardless of service type. In other 
words, the assigned transmission rate is less than or 
greater than the service requires for data transmission. 
[0017] The present invention is proposed with a view 
to improve the foregoing problems and it is therefore an 
aim of embodiments of the invention to provide a wire- 
less communication apparatus which can variably as- 
sign a slave device with suitable transmission rate ac- 
cording to the volume of data to be transmitted by the 
slave device, a wireless communication system adopt- 
ing the same, and a communication method thereof. 
[0018] According to an embodiment of the invention 
there is provided, a wireless communication apparatus 
for performing a wireless communication is provided, 
the apparatus comprising: a transceiving unit for receiv- 
ing externally transmitted data, sending a signal that is 
subject to transmission, maintaining a link to at least one 
slave device while receiving a priority from the at least 
one slave device when being operated as a master de- 
vice; and a controller for determining the priority of the 
at least one slave device considering the received pri- 
ority, and determining the frequency of communication 
according to the determined priority of the at least one 
slave device and controlling the communication with the 
at least one slave device. 

[0019] Preferably, the frequency of communication in- 
creases as the priority increases. 
[0020] Preferably, the controller allocates a priority 
lower than the received priority when the priority re- 
ceived from a slave device cannot be allocated to the 
slave device. 

[0021] Also, the controller preferably communicates 
with the slave device as determined by the frequency of 
communication, based upon the allocated priority. 
[0022] Further, the controller preferably subtracts one 
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from the frequency of communication for every one 
communication. 

[0023] The apparatus may further comprise a memo- 
ry for storing the frequency of communication of the at 
least one slave device. 

[0024] The controller preferably updates the frequen- 
cy of communication stored in the memory after com- 
municating with the at least one slave device. 
[0025] According to another aspect of the invention 
there is provided a wireless communication system hav- 
ing at least one slave device and a master device linked 
with the at least one slave device is provided, wherein 
the at least one slave device transmits a predetermined 
priority to the master device; and wherein the master 
device receives the priority from the at least one slave 
device, and determines and allocates the priority for the 
at least one slave device considering the received pri- 
ority. 

[0026] According to another aspect, there is provided 
a communication method in a wireless communication 
system having at least one slave device and a master 
device linked with the at least one slave device, com- 
prising the steps of: receiving a previously determined 
priority from the at least one slave device; and determin- 
ing and allocating a priority for the at least one slave 
device considering the received priority. 
[0027] In the step (b), the priority assigned to the at 
least one slave device is preferably lower than the re- 
quested priority, if the requested priority is not allowable 
to the at least one slave device. 
[0028] The communication method may further com- 
prise the step of (c) communicating with the at least one 
slave device according to the priority. 
[0029] The step (c) may be arranged to subtract one 
from the frequency of communication after each com- 
munication with the at least one slave device. 
[0030] For a better understanding of the invention, 
and to show how embodiments of the same may be car- 
ried into effect, reference will now be made, by way of 
example, to the accompanying diagrammatic drawings 
in which: 

Figure 1 shows timings of operations of master and 
slave devices in a general Bluetooth communica- 
tion system; 

Figure 2 is a block diagram for illustrating a wireless 
communication apparatus according to an embod- 
iment of the invention; 

Figure 3 is a flow chart for illustrating a communi- 
cation process when the wireless communication 
apparatus in Figure 2 is operated as a slave device; 

Figure 4 is a flow chart for illustrating a process of 
determining priority when the wireless communica- 
tion apparatus in Figure 2 is operated as a master 
device; 



Figure 5 is a flow chart for illustrating a polling proc- 
ess when the wireless communication apparatus in 
Figure 2 is operated as a master device: 

5 Figure 6 shows timings of a process in which a mas- 
ter device polls according to the priority allocated to 
slave devices; 

Figure 7 shows an example of slave information 
10 stored in a memory; and 

Figures 8A and 8B show program source codes of 
the priority determining process of Figure 4 and the 
polling process of Figure 5. 

75 

[0031] Hereinafter, a wireless communication appa- 
ratus, a wireless communication system adopting the 
same and a communication method thereof according 
to a preferred embodimenl of Ihe present invention will 
20 be described in greater detail with reference to the ap- 
pended drawings. 

[0032] The description will be made with respect to 
the wireless communication apparatus applied to a 
Bluetooth communication. 

25 [0033] The wireless communication apparatus that 
communicates according to a Bluetooth communication 
is operated either as a master or a slave device. There- 
fore, the wireless communication apparatus will be 
called a 'master device' when operated as a master, and 

30 a 'slave device' when operated as a slave. 

[0034] Figure 2 is a block diagram for illustrating a 
wireless communication apparatus according to an em- 
bodiment of the invention. 

[0035] Referring to Figure 2, the wireless communi- 
35 cation apparatus 20 or 30 comprises a transceiving unit 
21 or 31 , a memory 32 and a controller 23 or 33. The 
reference numerals redundantly designated to the same 
elements, i.e., those of 20, 21 , 23 and 40 are the wire- 
less communication apparatus operated as a slave de- 
40 vice and its components, while 30, 31 , 32, 33 and 50 
are the wireless communication apparatus operated as 
a master device and its components. 
[0036] First, the wireless communication apparatus 
20 that is operated as a slave device will be described. 
45 [0037] The transceiving unit 21 processes an exter- 
nally received signal, an RF signal for example, and also 
sends a packet externally. 

[0038] The controller 23 is linked to a host 40 via a 
communication interface. Here, a communication termi- 
50 nal such as a laptop computer, mobile telephone, print- 
er, etc. can serve as the host. 

[0039] The controller 23 processes a signal requested 
from the host 40 and processes a signal received 
through the transceiving unit 21 . 
55 [0040] When the wireless communication apparatus 
20 forms a wireless network with other wireless commu- 
nication apparatuses, the controller 23 requests a suit- 
able priority corresponding to the data rate that the con- 
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troller 23 is required to transmit. 
[0041] The priority is decided according to a polling 
frequency by the master device. Also, the device having 
a higher priority is polled more often. In this embodi- 
ment, the levels of priority include high, medium, and 
low levels. 

[0042] Figure 3 shows a communicating process of 
the wireless communication apparatus 20 operated as 
a slave device. 

[0043] Referring to Figure 3, upon participating in a 
new Piconet (step S102), the slave device requests the 
master to assign a suitable priority (step S104). 
[0044] The slave device requests a suitable priority 
according to the type of the service to be transmitted to 
the master device. Accordingly, the high priority is re- 
quested for a service type that transmits a large amount 
of data, while the low priority is requested for a service 
that transmits a small amount of data. 
[0045] The slave device receives a priorily deter- 
mined by the master device (step S106). A process of 
determining the priority of the slave device will be de- 
scribed in greater detail later when describing the wire- 
less communication apparatus that is operated as a 
master. 

[0046] The slave device receives the polling packet 
from the master device (step 108), and also transmits 
data as a packet externally (step S110). The slave de- 
vice repeats S1 08 and S11 0 until the slave device exits 
the Piconet. 

[0047] If the slave device exits the Piconet (step 
S112), the communicating process is terminated. 
[0048] Next, the wireless communication apparatus 
30 operated as a master will be described. 
[0049] The transceiving unit 31 processes an exter- 
nally received signal, an RF signal for example, and also 
sends a packet externally. 

[0050] The memory 32 stores priorities of the slave 
devices that are currently linked to the Piconet. Further, 
the memory 32 stores a maximum number of slave de- 
vices of the high priority and medium priority, respec- 
tively (hereinafter called 'high priority maximum number 1 
and 'medium priority maximum number 1 , respectively). 
[0051] Also, the memory 32 stores a number of the 
slave devices to be polled, and the priority and the poll- 
ing frequency that are assigned to each of the slave de- 
vices. 

[0052] When the polling frequency of each slave de- 
vice becomes zero, both the polling frequency and the 
number of slave devices to be polled are updated to the 
initial value that is set prior to the polling. 
[0053] The controller 33 is linked to a host 50 through 
a communication interface. Here, any proper communi- 
cation terminal such as a laptop computer, mobile tele- 
phone, printer, etc. can serve as the host 50. 
[0054] The controller 33 processes a signal requested 
from the host 50, and also processes a signal received 
through the transceiving unit 31 . 
[0055] Also, the controller 33 maintains the linked 



state with at least one slave, and at the same time, in- 
creases or decreases the total number of the slave de- 
vices whenever a slave device enters or exits the Pi- 
conet. 

5 [0056] The controller 33 determines the priority of the 
services requested by a slave device according to the 
priorities of the other slave devices, and determines the 
order and the polling frequency, and controls the polling 
according to the determined priority of each slave de- 

10 vice. 

[0057] Figure 4 shows the operation of the wireless 
communication apparatus 30 as a master that deter- 
mines the priority of the slave device. 
[0058] When a new slave device enters and is linked 
15 in the Piconet (step S201 ), the master device receives 
a desired priority from the new slave device (step S202). 
[0059] The master device determines the level of the 
priority that is requested by the new slave device (step 
S203). 

20 [0060] When the high priority is requested by the new 
slave device (step S204), the master device determines 
whether the current number of the slave devices of high 
priority in the Piconet is smaller than the predetermined 
maximum number of the slave devices that could have 

25 high priority in the Piconet, i.e., the high priority maxi- 
mum number (step S21 0). 

[0061] If the current number of the slave devices of 
high priority is smaller than the high priority maximum 
number, the master device assigns the high priority to 

30 the new slave device (step S212). 

[0062] If the current number of slave devices of high 
priority is greater than or equal to the high priority max- 
imum number, the master device determines whether 
the current number of slave devices of medium priority 

35 is smaller than the predetermined medium priority max- 
imum number (step S214). This determining step 
(S214) will be described later. 

[0063] Meanwhile, if the medium priority is requested 
by the new slave device (step S206), the master device 

40 determines if the current number of slave devices of me- 
dium priority is smaller than the predetermined maxi- 
mum number of slave devices that could have the me- 
dium priority in the Piconet, i.e., the medium priority 
maximum number (step S214). 

45 [0064] If the number of slave devices having the me- 
dium priority is smallerthan the predetermined medium 
priorily maximum number, the master device assigns 
the medium priority to the new slave device (stepS216). 
[0065] However, if the number of slave devices having 

50 medium priority is greater than or equal to the medium 
priority maximum number, the master device assigns 
the low priority to the new slave device (step S218). 
[0066] When the low priority is requested by the slave 
device (step S208), the master device assigns the low 

55 priority to the new slave device (step S218). 

[0067] As described above, the master device per- 
forms a process of determining priority of the respective 
slave devices instead of simply accepting the priority re- 
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quest from the slave devices. This is to prevent an ex- 
cessive number of slave devices from having high and 
medium priorities in the Piconet. 
[0068] Next, the polling operation of the wireless com- 
munication apparatus 30 as a master device according 
to the priorities assigned to the respective slave devices 
in the Piconet will be described. 
[0069] Figure 5 illustrates a polling process of the 
wireless communication apparatus 30 that is operated 
as a master device. 

[0070] The master device assigns the respective 
slave devices in the Piconet with the polling frequency 
corresponding to the predetermined priority of the re- 
spective slavedevices (step S302), and checks the total 
number of slave devices (step S304). The total number 
of slave devices and the polling frequency of the slave 
devices are stored in the memory 32 (step S305). 
[0071] Among the slave devices in the Piconet, the 
slave devices thai have a polling frequency greater than 
zero are sequentially polled according to the priorities 
thereof (step S306). 

[0072] When the slave device is polled once, one (1) 
time is subtracted from the polling frequency which is 
set for the slave device (step S308). For example, the 
slave device assigned with one (1) time polling in S302 
will have zero (0) time polling as one (1 ) time is subtract- 
ed from the assigned polling frequency. 
[0073] The master device determines whether there 
is a slave device having the zero (0) time polling fre- 
quency (step S310), and repeatedly polls the slave de- 
vice until the polling frequency of the slave device be- 
comes zero (0). 

[0074] If there is a slave device having the zero (0) 
time polling frequency after S308, one (1 ) is subtracted 
from the total number of the slave devices (step S312), 
and the master device returns to the step of polling the 
slave devices and repeats the steps from S306 to S31 2 
until the total number of the slave device becomes zero 
(0). 

[0075] If the total number of the slave devices be- 
comes zero (0) (step S3 14), the memory 32 is updated 
to have the initial value of both the total number and the 
polling frequency of the slave devices (step S316). 
[0076] Figure 6 shows timings of a process in which 
a master device polls slave devices according to the pri- 
ority assigned to the slave devices. 
[0077] The master device sequentially transmits data 
at a predetermined slot interval according to the priority 
of each of the slave devices in active mode. 
[0078] In Figure 6, the character M refers to a slot sec- 
tion where the master device polls the slave devices. 
N umbers are attached to the character M to indicate the 
slave devices being polled. Likewise, the character S 
refers to a slot section where the slave devices transmit 
data to the master device, and numbers are attached to 
the character S to indicate the slave devices that trans- 
mit the data. 

[0079] Figure 7 is an example of information about the 



slave devices that is stored in the memory 32. 
[0080] Referring to Figure 7, the priorities of slave de- 
vices 1 : 2 and 3 are high, medium and low, respectively 
and the polling frequency assigned according to the pri- 
5 ority is 3, 2 and 1 times, respectively. The total number 
of the slave devices to be polled is three (3). 
[0081] The master device sequentially polls the re- 
spective slave devices 1 , 2 and 3 in the first polling sec- 
tion T1. 

10 [0082] One (1 ) time is subtracted from the respective 
polling frequencies of the slave devices 1 , 2 and 3 that 
are stored in the memory 32, and accordingly, the polling 
frequencies of the slave devices 1,2, and 3 become two 
(2) times, one (1) time, and zero (0) time, respectively. 

15 [0083] Here, since the polling frequency of the slave 
device 1 becomes zero (0), the number of the slave de- 
vices to be polled is reduced by one (1 ) and accordingly 
becomes two (2). 

[0084] Then the master device sequentially polls each 
20 of the slave devices 1 and 2 excluding the slave device 
3 that has the zero (0) polling frequency in the second 
polling section T2. 

[0085] Accordingly, one time is again subtracted from 
the respective polling frequencies of the slave devices 
25 1 and 2, and the polling frequencies of the slave devices 

1 and 2 become one (1 ) time and zero (0) time, respec- 
tively. 

[0086] Since the polling frequency of the slave device 

2 becomes zero (0), one is subtracted from the total 
30 number of the slave devices to be polled, and the total 

number of the slave devices to be polled becomes one 

d). 

[0087] In the third polling section T3, the master de- 
vice polls the slave device 1 excluding the slave devices 

35 2 and 3 which have the zero (0) polling frequency. 
[0088] Accordingly, one (1 ) time is subtracted from the 
polling frequency of the slave device 1 , and the polling 
frequency of the slave device 1 becomes zero (0). Ac- 
cordingly, the total number of the slave devices to be 

40 polled is also reduced by one (1 ) and becomes zero (0). 
[0089] As described above, the slave devices 1 , 2, 
and 3 are polled until the polling frequencies thereof be- 
come zero (0). Here, the slave device 1 of high priority 
is polled three (3) times, and the slave device 2 of me- 

45 dium priority is polled two (2) times, and the slave device 

3 of low priority is polled one (1) time. 

[0090] That is, the slave device 1 of high priority trans- 
mits the largest amount of data while the slave device 
3 of low priority transmits the smallest amount of data. 

so [0091 ] When the polling frequencies of the respective 
slave devices become zero (0), the master device ini- 
tializes both the polling frequencies and the total number 
" of slave devices to be polled, that are stored in the mem- 
ory 32, into the values set before the polling. 

55 [0092] That is, the polling frequencies of the slave de- 
vices 1 , 2 and 3 are initialized to three (3) times : two (2) 
times and one (1) time, respectively, while the total 
number of the slave devices to be polled is initialized to 
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three (3). 

[0093] Figures 8A and 8B show program source 
codes of the priority determining process of Figure 4 and 
the polling process of Figure 5. 
[0094] As described hereinbefore, according to the 
wireless communication apparatus, the wireless com- 
munication system adopting the same and the commu- 
nication method thereof, a suitable transmission rate is 
assigned to the slave devices, not uniformly, but accord- 
ing to the need of the slave devices, so that assigning 
an excessive or insufficient transmission rate can be 
prevented. 

[0095] The present invention is not restricted to the 
foregoing embodiment thereof and changes can be 
made by those skilled in the art without departing from 
the scope of the invention. Therefore, the scope of the 
invention is defined by the following claims rather than 
the detailed description thereof. 
[0096] The reader's alien Hon is direcled to all papers 
and documents which are filed concurrently with or pre- 
vious to this specification in connection with this appli- 
cation and which are open to public inspection with this 
specification, and the contents of all such papers and 
documents arc incorporated herein by reference. 
[0097] All of the features disclosed in this specifica- 
tion (including any accompanying claims, abstract and 
drawings), and/or all of the steps of any method or proc- 
ess so disclosed, may be combined in any combination, 
except combinations where at least some of such fea- 
tures and/or steps are mutually exclusive. 
[0098] Each feature disclosed in this specification (in- 
cluding any accompanying claims, abstract and draw- 
ings), may be replaced by alternative features serving 
the same, equivalent or similar purpose, unless ex- 
pressly stated otherwise. Thus, unless expressly stated 
otherwise, each feature disclosed is one example only 
of a generic series of equivalent or similar features. 
[0099] The invention is not restricted to the details of 
the foregoing embodiment(s). The invention extend to 
any novel one, or any novel combination, of the features 
disclosed in this specification (including any accompa- 
nying claims, abstract and drawings), or to any novel 
one, or any novel combination, of the steps of any meth- 
od or process so disclosed. 



Claims 

1 . A wireless communication apparatus for performi ng 
a wireless communication, comprising: 

a transceiving unit (21; 31) for receiving and 
transmitting data externally, the transceiving 
unit (21; 31) maintaining a link to at least one 
slave device and receiving a requested priority 
from the at least one slave device, when the 
wireless communication apparatus is operated 
as a master; and 



a controller (23; 33) for determining a priority of 
the at least one slave device considering the 
requested priority, determining a frequency of 
communication according to the priority of the 
5 at least one slave device and controlling the 

communication with the at least one slave de- 
vice. 

2. The wireless communication apparatus of claim 1 , 
10 wherein the frequency of communication increases 

as the priority increases. 

3. The wireless communication apparatus of claim 1 
or 2, wherein the controller (23: 33) assigns a prior- 

15 ity lower than the requested priority when the re- 
quested priority is not allowable to the at least one 
slave device. 

4. The wireless communication apparatus of claim 1 , 
20 2or 3, wherein the controller (23; 33) communicates 

with the at least one slave device in accordance with 
the frequency of communication. 

5. The wireless communication apparatus of claim 4, 
25 wherein the controller (23; 33) subtracts one time 

from the frequency of communication after each 
communication between the controller and the at 
least one slave device. 

30 6. The wireless communication apparatus of any pre- 
ceding claim, further comprising a memory (32) for 
storing the frequency of communication of the at 
least one slave device. 

35 7. The wireless communication apparatus of claim 6, 
wherein the controller (23; 33) updates the frequen- 
cy of communication stored in the memory (32) after 
communicating with the at least one slave device. 

40 8. a wireless communication system having at least 
one slave device and a master device linked with 
the at least one slave device, the at least one slave 
device transmitting a requested priority to the mas- 
ter device, and the master device receiving the re- 

45 quested priority from the at least one slave device, 
and determining and assigning the at least one 
slave device with a priorily considering Ihe request- 
ed priority. 

so g. The wireless communication system of claim 8, 
wherein the at least one slave device transmits the 
requested priority to the master device upon being 
linked with the master device. 

55 10. The wireless communication system of claim 8 or 
9, wherein the at least one slave device transmits 
the requested priority according to the amount of 
data to be transmitted to the master device. 
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11. The wireless communication system of claim 8, 9 
or 10, wherein the priority assigned by the master 
device is lower than the requested priority if the re- 
quested priority is not allowable to the at least one 
slave device. 5 

12. The wireless communication system of claim 8, 9, 
10 or 11 , wherein the master device communicates 
with the at least one slave device in accordance with 

a frequency of communication which is determined 10 
according to the priority. 

13. The wireless communication system of claim 12, 
wherein the master device subtracts one time from 
the frequency of communication after each commu- is 
nication between the master device and the at least 
one slave device. 

14. The wireless communication system of claim 12, 
wherein the frequency of communication increases 20 
as the priority increases. 

15. A communication method in a wireless communica- 
tion system having at least one slave device and a 
master device linked with the at least one slave de- 25 
vice, comprising the steps of: 

(a) receiving a requested priority from the at 
least one slave device; and 

30 

(b) determining and assigning the at least one 
slave device with a priority considering the re- 
quested priority. 

16. The communication method of claim 15, wherein, 35 
in the step (b), the priority assigned to the at least 
one slave device is lower than the requested prior- 
ity, if the requested priority is not allowable to the at 
least one slave device. 

40 

17. The communication method of claim 15, further 
comprising the step ol (c) communicating with the 
at least one slave device according to the priority. 

18. The communication method of claim 17, wherein ^ 
the step (c) subtracts one time from the frequency 

of communication after each communication with 
the at least one slave device. 
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